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NASA's LP DAAC

= | and Processes (LP) Distributed Active Archive Center (DAAC)
" https://lpdaac.usgs.gov
" [ocated in Sioux Falls, SD at the USGS Earth Resources
Observation Science (EROS) Center

= 1 of 12 NASA Earth Observing
System Data and Information System ﬁ;ﬁi\
m;\\._ ey

(EOSDIS) DAACS -

5 Part of In NASA's Earth Science Data
Systems Program
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MODIS Collection

® Moderate Resolution Imaging
Spectroradiometer

= |argest Collection
" Version 5.x
" Version 6.0

® Terra, Agua,
and Combined
products
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MODIS Specs

Versions

Spatial Coverage « Global: CMG, Tiled

e Terra: 2000-Present
Temporal COVG rage e Aqua: 2002-Present

Spatial Resolution « 250m, 500m, 1000, 5600m

« Daily, 8-day, 16-day, Monthly,
Annual

* Vo.X:
* v6.0: 126 and growing!




MCD12C1.A2012001.051.2013178154403.hdf - Land_Cover_Type_1 (IGBEP)
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MOD11A2.A2017081.h08v05.006.2017090162451.hdf — LST Day

‘% https://lpdaac.usgs.gov/dataset_discovery/modis/modis_products_table



Using Quality Data

= Data products include guality assurance (QA)
" Usability and usefulness of the data product

= All'MODIS products contain a QA layer
" Granule-level QA Stats
" QA Flags
" Pixel-level QA

" Often overlook

= Difficult to decode
" Tedious to interpret
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Pixel value: Pk

16-bit binary value: 0000100001000100 —

Bit-word

~—» 0/0/001|0[0|O]O01]0001]00

Bit-string

VI Quality = 00, pixel produced with good quality
VI usefulness = 0001, pixel is of highest quality
Aerosol Quantity = 01, aerosol load was low
Adjacent Cloud detected = 0, no adjacent clouds
detected

Atmospheric BRDF Correction =0, no
Atmosphere BRDD correction performed

Mixed Clouds = 0, pixel with no mixed clouds
Land Water Mask = 001, pixel over land
Possible Snow/Ice = 0, no snow/ice cover
Possible Shadow = 0, no cloud shadow



Quality Web Service



https://lpdaacsvc.cr.usgs.gov/services/appeears-api/quality?help=html

ArcGIS Python Toolbox

" Geoprocessing toolboxes that are created entirely in Python

" | ook, act, and work just like toolboxes and tools created in any.
other way

e
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& Linear Referencing Tools
5P
& Describe Multidimensicnal Dataset
" Get Variable Statistics
% Get Variable Statistics Over Dimension

& Make NetCDF Regular Points Layer

:i,' Make MetCDF Station Points Layer -f=h‘-*w‘tm—-‘namm:_n_uwmm
5 Make NetCDF Trajectory Points Layer Bk e

5 Multidimensional Zonal Statistics

_‘i,' Multidimensional Zonal Statistics as Table

& OPeNDAP to NetCDF

n Multidimension Tools




ArcGIS Python Fyila Teolaes LP DAAC Web

Toolbox with qgallty : Services
decoding script

" Quality Decoder

AppEEARS
Quality Service
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eAmazon Forest Green p Durln 2005

& Drought

e Used MODIS EVI
e 2000-2006

“Properly filtered to remove atmospheric
aerosol and cloud effects”

Forest greenness increased during the
2005 drought

L Saleska, S. R., K. Didan, A. R. Huete, and H. R. da Rocha.
% 2007. Amazon forest green-up during 2005 drought,

g
s.f;.
o by, e
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wmg
: ,.;" &the 2005 Drought
: ey * Not able to replicate results
g Demonstrated that the data was not
properly filtered for quality
No increase in forest greenness during

the 2005 drought

i Samanta, A., S. Ganguly, H. Hashimoto, S. Devadiga, E.
= Vermote, Y. Knyazikhin, R. Nemani, and R. Myneni. 2010.

=" Amazon forest did not green-up during 2005 drought.
. Geophisical Research Letters, 37, L05401
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Input netCDF File Output Raster Layer
C:\Users\afriesz\Documents\temp_workspacemod13a2_006_doneth10v05_opendapWMOD 1342, A2000.h10v09.006_EVI.nc

The name of the output

Variable
raster layer.

1_km_16_days_EVI

¥ Dimension
¥Dim

' Dimension
¥Dim
Qutput Raster Layer
1_km_16_days_EVI_Layer_0|

Band Dimension (optional)

Dimension Values (optional)
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time
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) Untitled - ArcMay
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Eile Edit View Bookmarks Insert Selection Geoprocessing

Customize  Windows

D& LR x| 2 o db-| 16000000

= 1T ISP P i i i R e L B T

% Output Workspace

Table Of Contents 7 x
S &E|H

= = layers
=Wl MOD13A2.A2004193.h10v09.006.20151541 31744 EVL.tif

Model Edit  Insert View Windows Help

E& 3R x| 0 b GaEail &y

% Output Raster Layer Name

Product

Machs
£ hindut

el Y

Quality Layer

Bit-Field (optional)

MOD 1342.006

_1_km_16_days_¥1_Quality
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= = | python
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>»>» 1lmport arcpy
>>> 1lmport os
>»>>» from arcpy.sa import *
>>>» arcpy.CheckOutExtension ("Spatial")
u'Checkedout'
B [|»>> rootdir = r"C:\Users\afriesz\Documents\temp workspace\modl3aZ2_006_done‘\hl0v05%_ done"
»»>» for dirs in os.listdir (rootdir):
subdir = '"{}/{}'.format (rootdir, dirs)
for £ in os.listdir (subdir):
file = os.path.]join(subdir, I)
if file.endswith("_EVI.tif"):
evi = arcpy.Raster(file)
fileName = £
if file.endswith (" MODLAND.tif"):
modland = arcpy.Raster(file)
if file.endswith (" VI Usefulness.tif™):
viuse = arcpy.Raster(file)
if file.endswith("_ Adjacent cloud detected.tif"):
adjcloud = arcpy.Raster(file)
if file.endswith("_Mixed Clouds.tif"):
mxcloud = arcpy.Raster(file)
if file.endswith (" _ Possible shadow.tif"):
posshadow = arcpy.Raster(file)
if file.endswith (" Aerosol Quantity.tif™):

m..
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aeroguant = arcpy.Raster(file)
.- gMask = Con(modland == 0, 1, 0) * Con(wviuse <= 11, 1, 0) * Con(adjcloud == 0, 1, 0)
* Con(mxcloud == 0, 1, 0) * Conl(posshadow == 0, 1,0) * Con|((aeroguant == 1} | (aeroguant ==
10}, 1, 0)
eviMasked = evi * gMask

eviMasked.save ("{}/{} masked.tif".format (subdir, fileName[:-4]))
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Map Algebra expression

Layers and variables Conditional Builds and executes a

single Map Algebra

Map Algebra expression Map Algebra
expression
Layers and variables Conditicnal = |
> Climate_EVI_Mean, tif Con El The Map Algebra
<>CIimahe_EVI_5D.ﬁf Pick expression you want to
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C:\Users\afriesz\Documents\temp_workspaceimod 13a2_006_doneth 10vw09_masked\Anomaly2005_EVI.tif @

anomal ,2005 — AS expression directly or use
y Sd{, p y

& The Layers and
variables list
identifies the
datasets available to
use in the Map
Algebra expression.
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